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Objective: To compare the prevalence of signs and symptoms of TMD in PTSD and non-PTSD matched control patients using RDC/TMD protocol. Material 
and Methods: The study sample consisted of 30 patients with PTSD and 30 patients without PTSD. Data was collected using the Croatian versions of the 
RDC/TMD protocol. Data were analyzed using PASW Statistics 18.0. The significance of the differences between groups (PTSD patients and control group) 
was tested using Chi-Square test, Independent Samples test and Mann-Whitney U test. Statistical significance was set at p < 0.05. Results: A comparison of 
the frequency of individual symptoms in both groups revealed significant differences in the following symptoms: pain in face, jaw, temple, in front of the 
ear or in the ear in the past month; jaw locking or catching; jaw clicking or popping; jaw grinding noise; jaw aching or stiffness in the morning; noises or 
ringing in the ears; uncomfortable or unusual bite; headaches or migraines during the last six months. Independent Samples test revealed a statistically 
significant difference between subjects with / without PTSD for the maximum assisted opening (p < 0.024) and measurement of the opening click on the 
left side (p < 0.014). Only in the posterior attachment on the left side (inside the ear), statistically significant difference in pain between patients with PTSD 
and without PTSD was detected (p < 0.008). Conclusion: There are significant differences between PTSD patients and control group in terms of RDC/TMD 
protocol. 
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Temporomandibular disorders (TMD) have been 
regarded as common pathological conditions and their 
awareness has increased among both clinicians and 
general population [1]. Etiological factors may be divided 
into those that predispose, initiate, and perpetuate a 
specific condition [2]. 
A review of the scientific literature determined 
the five major factors associated with TMD, which are: 
occlusion, trauma, psychological factors, deep pain 
disorders, parafunctional activities and inflammatory 
factor [3-5]. 
During patient examination, it is very important 
to clearly recognize signs and symptoms. Sign is an 
objective clinical finding that the doctor detects during 
clinical examination. Symptom is the description of 
difficulties reported by the patient. Patients are actually 
aware of their symptoms, although they may not be 
aware of the clinical signs. For example, a patient who 
reports muscle pain during mouth opening may not be 
aware of the joint sounds, which also exist. In this case, 
muscle pain and joint sounds are clinical signs, but only 
muscle pain is considered symptom [6]. 
 
 
 
 
 
The most common symptoms and signs in 
patients with temporomandibular disorders are: facial 
pain, neck and shoulder pain and / or back pain, joint 
pain or pain in facial areas during mouth opening or 
closing, yawning, or chewing, joint sounds, headache, 
occlusion, which feels like unpleasant or constantly 
changing, limited opening or inability to smoothly open 
the mouth, jaw deviation to the side, jaw stiffness during 
opening or closing, tinnitus, ear pain, impaired sound, 
dizziness, swelling on the side of the face and / or mouth 
and eye disorders [7]. 
The presence of TMD has been previously 
defined as the presence of at least one symptom, which 
has probably contributed to the varying findings, as some 
symptoms, like TMJ sound and jaw tiredness, are mild 
and more common in the population, while others, such 
as jaw opening limitation or facial pain are more severe 
and much more rarely reported [8]. Symptoms have 
been more commonly reported by younger and middle-
aged individuals than by children or elderly persons [9-
11]. 
Although pain often can be linked to physical 
pathology, it is important to recognize that pain is 
influenced by psychological factors [12]. Post-traumatic 
stress disorder (PTSD) was defined in the fourth edition 
of    the  Diagnostic  and   Statistical   Manual   of   Mental 
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Disorders (DSM- IV), as “the development of 
characteristic symptoms following exposure to an 
extreme traumatic stressor involving direct personal 
experience of an event that involves actual or threatened 
that or serious injury, or other threat to one’s or another 
person’s physical integrity” *13+. 
As a result of increased motor activity and 
neurotransmitter disruptions which follow PTSD, 
particularly with regard to noradrenalin, serotonin, 
endogenic opiates, and the hypothalamic-pituitary-
adrenal axis [14-16], marked manifestations of symptoms 
and signs of TMD can be expected. Emotional stress can 
affect signs and symptoms of temporomandibular 
dysfunctions by decreasing the patient’s physiological 
tolerance [17]. An increased level of emotional stress 
increases the muscle tone not only in the head and neck 
muscles, but can also increase the level of non-functional 
muscle activity, such as bruxism and teeth clenching [18]. 
The aim of this research was to compare the 
prevalence of signs and symptoms of TMD in PTSD and 
non-PTSD matched control patients using RDC/TMD 
protocol. The hypothesis was that increased prevalence 
of symptoms and signs of temporomandibular disorders 
is associated with posttraumatic stress disorder. 
 
 
 
 
 
 
The study included 60 subjects divided into two 
groups. The first group included 30 subjects aged 20-65 
years diagnosed with PTSD by psychiatrists of the 
Psychiatric Clinic, University Hospital of Sarajevo, Bosnia 
and Herzegovina. The second group included 30 subjects 
aged 20-65 years without psychiatric post-traumatic 
stress disorder. 
All subjects were tested according to RDC/TMD 
protocol (Original diagnostic criteria for research of 
teporomandibular disturbances translated into Croatian, 
RDC questionnaire for patients) [19]. 
The research diagnostic criteria for TMD 
(RDC/TMD) provide a dual diagnosis that recognizes 
physical symptoms (Axis I) and psychosocial factors (Axis 
II) [2]. Axis I includes sub-classifications of clinical 
diagnosis such as muscle disorders (i.e. myofascial pain 
with or without limited jaw opening) and TMJ disorders 
(i.e. disc dislocation with or without reduction, arthralgia, 
osteoarthritis and ostearthrosis). Axis II includes sub-
scales containing graded chronic pain scale, depression 
and somatization [20]. 
Prior the clinical examination, all subjects 
completed the Research Diagnosis Criteria for 
Temporomandibular Disorder (RDC/TMD) history 
questionnaire [2]. The questionnaire included questions 
about presence and duration of pain in face, jaw, 
temporal region and temporomandibular joints. All these 
data were necessary to assess clinical TMD diagnosis 
according to Axis I. 
Clinical examination of TMD was preformed 
according  to  procedures  and  techniques   described   in 
 
 
 
 
RDC [2]. Mandibular movements (pain-free unassisted 
opening, maximal unassisted opening, maximal left and 
right laterotrusive movements, and maximal protrusion 
with record of possible occurrence of pain or sounds in 
TMJs) were measured in millimeters. Furthermore, 
masticatory muscles and TMJs were digitally palpated for 
the presence of pain and pain severity. Clinical RDC/TMD 
diagnoses were calculated as described in RDC [2]. 
Data were analyzed using PASW Statistics 18.0. 
The significance of the differences between groups (PTSD 
patients and control group) was tested using Chi-Square 
test, Independent Samples test and Mann-Whitney U 
test. Statistical significance was set at p < 0.05. 
 
 
 
 
The study included 60 participants aged 20-65 
years. Of these, 34 (56.7%) were male and 26 (43.3%) 
female. The mean age of male subjects was 40.35 (SD = 
14.76, 95% CI). The mean age of female subjects was 
32.54 (SD = 12.46, 95% CI). The differences between the 
average age of males and females were statistically 
significant (p < 0.034, t = 2.171, df = 58). 
A comparison of the frequency of individual 
symptoms in both groups revealed significant differences 
in the following symptoms: pain in face, jaw, temple, in 
front of the ear or in the ear in the past month; jaw 
locking or catching; jaw clicking or popping; jaw grinding 
noise; jaw aching or stiffness in the morning; noises or 
ringing in the ears; uncomfortable or unusual bite; 
headaches or migraines during the last six months. All 
these differences show an increased frequency of 
symptoms in subjects with PTSD. Subjects with PTSD 
showed no statistically greater prevalence of teeth 
grinding or jaw clenching during the day and while 
sleeping (Table 1). 
Most subjects with PTSD (52.5%) and without 
PTSD (47.5%) had straight jaw opening. Independent 
Samples test revealed a statistically significant difference 
between subjects with / without PTSD for the maximum 
assisted opening (t = - 2.324, df = 58, p < 0.024) and 
measurement of the opening click on the left side (t = 
2.549, df = 46, p <  0.014). The mean (SD) maximum 
unassisted opening of subjects without PTSD was 54.133 
mm (7.6507), and in those with PTSD was 49.917 mm 
(6.3410). The mean (SD) measure of opening click on the 
left side of subjects without PTSD was 8.33mm (14.905) 
(Table 2). 
Table 3 shows statistically significant differences 
in the level of muscle pain on the right and left side 
between subjects with and without PTSD. There were 
statistically significant differences between subjects with 
and without a PTSD in 3 temporalis areas, except for the 
back temporalis area on the left side (U = 389.50, Z = -
1.718, p = 0.086). Significantly higher differences on the 
left side (middle of temple) (U = 326.50, Z = -2.815, p < 
0.005)  and  front  of  the  temple  (U = 345.00, Z = -2.786,  
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p<0.005) were observed. 
Table 4 shows statistically significant differences 
in the level of joint pain on the left and right side 
between subjects with and without PTSD. Only in the  
 
 
 
 
posterior attachment on the left side (inside the ear), 
statistically significant difference in pain between 
patients with PTSD and without PTSD was detected (U = 
316.50, Z = - 2.667, p < 0.008). 
Table 1. Frequency of symptoms of TMD according to the RDC/TMD protocol by subject group. 
Symptoms of TMD 
PTSD Group Control Group 
P-value 
n % n % 
Pain in the face, jaw, temple, in front of the ear or in 
the ear in the past month 
21 77.8 6 22.2 0.000 
Jaw locking or catching 13 81.3 3 18.8 0.009 
Jaw clicking or poping during mouth opening, closing 
or chewing 
18 75.0 6 25.0 0.004 
Jaw grinding noise when opening, closing or chewing 11 84.6 2 15.4 0.012 
Teeth grinding or jaw clenching while sleeping  11 64.7 6 35.3 0.252 
Teeth grinding or jaw clenching during the day 12 63.2 7 36.8 0.267 
Jaw aching or stiffness in the morning 15 83.3 3 16.7 0.002 
Noises or ringing in the ears 22 81.5 5 18.5 0.000 
Uncomfortable or unusual bite 14 70.0 6 30.0 0.055 
Headaches or migraines during the last six months 26 76.5 8 23.5 0.000 
  
Table 2. Differences between subjects without PTSD and subjects with PTSD in relation to values of RDC/TMD 
protocol (vertical range of motion, measurements of opening/closing click and excursions. 
RDC/TMD Protocol 
PTSD Group Control group P-value 
Mean (mm) SD Mean (mm) SD p 
Unassisted opening without pain/mm 36.17 7.023 35.33 7.341 0.655 
Maximum unassisted opening 48.00 7.120 51.23 7.496 0.092 
Maximum assisted opening 49.917 6.3410 54.133 7.6507 < 0.024 
Vertical incisal overlap 3.41 1.476 3.40 2.207 0.978 
Measurement of Opening Click/right 9.11 15.293 4.80 12.579 0.295 
Measurement of Opening Click/left 20.28 17.015 8.33 14.905 < 0.014 
Measurement of closing Click/right 5.053 9.868 3.233 9.772 0.530 
Measurement of closing Click/left 9.17 13.56 2.47 8.56 0.071 
Right Lateral Excursion 9.80 3.488 9.27 3.581 0.561 
Left Lateral Excursion 9.90 3.836 10.30 3.375 0.670 
Protrusion 7.27 2.050 7.63 2.456 0.533 
Midline Deviation 0.97 1.129 0.70 1.579 0.455 
  
Table 3. Results of the Mann-Whitney U test applied to test the differences intra and extra oral muscle pain 
intensity between subjects with PTSD and subjects without PTSD. 
 
Muscle Pain Intensity 
PTSD Group Control Group  
Mean 
Rank 
Sum of 
Ranks 
Mean 
Rank 
Sum of 
Ranks 
P-value 
Temporalis (posterior) ''back of temple'' right 32.50 975.00 28.50 855.00 <0.040 
Temporalis (posterior) ''back of temple'' left 32.52 975.50 28.48 854.50 0.086 
Temporalis (middle) ''middle of temple'' right 33.50 1005.00 27.50 825.00 <0.011 
Temporalis (middle) ''middle of temple'' left 34.62 1038.50 26.38 791.50 <0.005 
 Temporalis (anterior) ''front of temple'' right 32.50 975.00 28.50 855.00 <0.040 
Temporalis (anterior) ''front of temple'' left 34.00 1020.00 27.00 810.00 <0.005 
Masseter (superior) ''cheek/under cheekbone'' right 32.03 961.00 28.97 869.00 0.156  
Masseter (superior) ''cheek/under cheekbone'' left 33.07 992.00 27.93 838.00 <0.041 
Masseter (middle)''cheek/side of face'' right 33.58 1007.50 27.42 822.50 <0.021 
Masseter (middle)''cheek/side of face'' left 34.62 1038.50 26.38 791.50 <0.005 
Masseter (inferior) ''cheek/jawline''right 33.00 990.00 28.00 840.00 <0.021 
Masseter(inferior) ''cheek/jawline'' left 34.50 1035.00 26.50 795.00 <0.003 
Posterior mandibular region ''jaw/throat'' region right 34.00 1020.00 27.00 810.00 <0.005 
Posterior mandibular region ''jaw/throat'' region left 34.50 1035.00 26.50 795.00 <0.003 
Submandibular region right 32.00 960.00 29.00 870.00 0.078 
Submandibular region left 32.50 975.00 28.50 855.00 <0.040 
Lateral pterygoid area right 35.43 1063.00 25.57 767.00 <0.002 
Lateral pterygoid area left 36.08 1082.50 24.92 747.50 <0.001 
Tendon of temporalis right 35.00 1050.00 26.00 780.00 <0.001 
Tendon of temporalis left 36.13 1084.00 24.87 746.00 <0.001 
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Table 4. Differences between joint pain intensity with palpation between subjects with PTSD and subjects without PTSD. 
Joint Pain Intensity 
PTSD Group Control Group 
P-value 
Mean Rank 
Sum of 
Ranks 
Mean Rank 
Sum of 
Ranks 
Lateral pole right 31.50 345.00 29.50 885.00 0.154 
Lateral pole left 33.20 996.00 27.80 834.00 0.054 
Posterior attachment right 32.55 976.50 28.45 853.50 0.081 
Posterior attachment left 34.95 1048.50 26.05 781.50 <0.008 
 
 
 
 
 
This study evaluated the prevalence of 
symptoms and signs of temporomandibular disorders 
using the RDC/TMD protocol. It should be pointed out 
that the RDC/TMD protocol is considered useful and its 
clinical reliability and validity was proven [21-23]. 
According to Research Diagnosis Criteria for 
Temporomandibular Disorder (RDC/TMD), PTSD patients 
had more TMD diagnosis compared with subjects 
without PTSD [24]. Temporomandibular disorder or 
dysfunction is the common name for a number of 
pathological conditions that can have similar signs and 
symptoms, which lead to an imbalance in the normal 
functions of the stomatognathic system [25]. 
Temporomandibular disorders are the most 
demanding of modern disease population for diagnostic, 
therapeutic and prognostic terms, both in adults and 
children. Temporomandibular disorder or dysfunction - 
TMD is the term for a variety of conditions that can have 
similar signs and symptoms, leading an imbalance in the 
normal functions of the stomatognathic system [7]. 
TMP is considered a major cause of non-
odontogenic pain in the orofacial region, which is one of 
the subclasses of musculoskeletal and pain disorders 
with multidimensional and psychosocial aspects reflected 
in this condition [26,27].  
Although the RDC / TMD protocol is in use since 
1992, it should be hoped that the efforts of reputable 
clinical research scientists around the world to enable it 
to be and generally recognized [28]. During the last two 
decades, the Research Diagnostic Criteria for TMD 
(RDC/TMD) [2] have been increasingly used in research, 
but their validity has been criticized [29]. 
In this study, all these differences show an 
increased frequency of symptoms in subjects with PTSD, 
except teeth grinding or jaw clenching while sleeping and 
during the day. Patients with PTSD had more teeth 
grinding or jaw clenching while sleeping and during the 
day then subjects without PTSD, but the values did not 
reach significance level. 
Jaw grinding noise during mouth opening, 
closing or chewing was the most frequent anamnestic 
symptom (84.6 %) among subjects with PTSD. This result 
is in accordance with previous reports [11,30,31]. In their 
investigations, they used Helkimo anamnestic 
dysfunction  index.  TMJ  noises  are  common among the 
general   population,  are   generally  not    a  concern  for 
 
 
 
 
individuals or practitioners, are not commonly treated, 
and do not generally respond as well to therapy as pain 
[32-35]. 
Our study revealed that 77.8 % of subjects with 
PTSD had pain in face, jaw, temple, in front of the ear or 
in the ear in the past month and 76.5 % of them had 
headaches or migraines during the last six months. This 
finding is very important because pain during function 
and/or at rest is the primary reason for patients to seek 
treatment, and reduction in pain is generally the primary 
goal of therapy [32,33]. 
Less commonly, individuals seek TMD therapy 
for TMJ catching or locking, masticatory stiffness, limited 
mandibular motion range, TMJ dislocation, and 
unexplained change in their occlusion (anterior or 
posterior open bite, or shift in their mandibular midline) 
[36]. 
Headaches, mostly tension-type, have often 
been associated with TMD in both clinical and 
epidemiological studies [37-39]. TMD symptoms were 
more commonly reported by individuals with different 
kinds of headache, including migraine, episodic tension-
type headache and chronic daily headache, compared 
with subjects with no headache complaints [40]. 
This study has shown that the presence of sound 
is one of the signs of temporomandibularn dysfunction, 
which has been previously demonstrated to have 
statistical significance, as well as symptoms of 
temporomandibular dysfunction. These results are in 
agreement with results found by others authors [31,41]. 
By comparing the average values of all excursion 
movements (right lateral movement, left lateral 
movements, protrusion and midline deviation) between 
patients with PTSD and those without PTSD, this study 
found no significant differences. 
According to reports from the Washington 
University in Stress Management publications [42], stress 
causes tension of muscles in order to protect them and 
with the aim of moving into action. Fatigue, muscle 
spasms and pain are associated with prolonged tension 
and simultaneous production of lactic acid. Therefore, 
high levels of psychological distress were strongly 
associated with PTSD [43]. 
This study analyzed differences between 
subjects with and without PTSD and found that 
statistically significant difference in muscle pain was 
confirmed in 17 areas of palpation. The literature reports 
that there is a positive relationship between 
psychological distress and muscle pain [44]. 
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Compared with healthy patients, those with 
PTSD have significantly greater number of signs and 
symptoms of TMD: sound in the temporomandibular 
joint area, jaw pain, muscle pain and others. These 
studies should be carried out again in Bosnia and 
Herzegovina and other parts of the world so that dentists 
should be more aware of this problem and adopt 
appropriate treatment for temporomandibular disorders. 
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